japonica. Detailed identification of the prey ant species will help to clarify the bird's food habits.
In this paper we analyzed ant remains recovered from scats and pellets found in post-breeding nests of Jynx torquilla japonica in Tokachi, Hokkaido, Japan. This is the first detailed report on prey species for J. t. japonica. We also discuss the food habits of J. t. japonica.
MATERIAL AND METHOD
Scats and pellets from four nests of Jynx torquilla japonica were analyzed. Sampling was done immediately after fledging, from June to August in 2002. Scats and pellets were collected using different methods: chips with adhesives (nests I and II), by hand from the bottom of cavities (nest III), or by hand from the bottom of a bird box (nest IV). Of the four sampling nests, I and II were in open land, and III and IV were in humid forests. For nests I, II, and III, J. t. japonica used cavities made by woodpeckers. Nest IV was in a bird box. Measuring the diameters of the entrances suggested that nests I and II were made by Dendrocopos major, and nest III by D. minor, according to Yamauchi et al. (1997) . Table 1 shows sampling dates, and describes the nests and their environments. The scats and pellets were broken up in ethanol, and identifiable parts of ants were collected with the aid of a stereoscopic microscope. The parts of ants recovered from scats and pellets were treated as samples of each nest. Samples were fixed with 70% ethanol and mounted as dry specimens before identification (Fig. 2) . The species in the samples were identified by comparing them with reference specimens collected in Hokkaido. The bodies of the reference specimens were dismembered (head, Ants found in scats and pellets taken from the nests of the Japanese Wryneck Jynx torquilla japonica scapes, pedicels and flagella, mandibles, pronotum, meso-metathorax and propodeum, petiole, postpetiole (if present), gaster, coxae, femora, tibiae, and tarsi) before the comparison (Fig. 1) . The Japanese names of the ants follow the Japanese Ant Database Group (2003) and The Myrmecological Society of Japan Editorial Committee (1988). Table 2 shows the names of the species, castes, and developmental stages of the ants from each nest, and their nest habitats in Tokachi. A total of 13 ant species from four genera were found in the four nests of J. t. japonica. Ten of the 13 species were identified to species rank: Formica japonica (Fig. 2-J) , F. candida (Fig. 2-K, P) , F. truncorum (Fig. 2-A) , Lasius japonicus ( Fig. 2-B, F , O, S), L. sakagamii (Fig. 2-E,  N) , L. spathepus (Fig. 2-M) , L. flavus (Fig. 2-C, G) , Myrmica kotokui (Fig. 2-I ), M. jessensis (Fig. 2-L) , and Pheidole fervida (Fig. 2-H 
RESULTS

DISCUSSION
In previous studies, only three ant species were reported as food items for Jynx torquilla japonica (Kiyosu 1965; Fujii 1990 ). In the present study, 13 species have been recognized, and nine of the records are new. Kiyosu (1965) writes that J. t. japonica forages in rotten parts of trees and on the ground, and Yamashina (1941) and Nakamura and Nakamura (1995) also state that the birds commonly forage on the ground in sparse forests. In the present study, seven species of the prey ants nest in the soil on open land in Tokachi. We found not only adult workers but also many cocoons from the reproductive castes among the bird scats and pellets. A forest species, Lasius spathepus, was found, but as the only finding was a male, it is likely that its capture occurred outside the ant's nest. Our results suggest that J. t. japonica generally forages on the ground, and takes adult ants and their pupae directly from nests in the soil. In addition, because many individuals of Myrmica kotokui were found, it is suggested that J. t. japonica also forages where ants make their nests among rotten branches or wood on the ground. Because of our analysis of the food habits of J. t. japonica, it is probable that ant larvae are also one of the important food resources in the breeding season, although we did not find them in the scats and pellets.
Reports about the food preferences of the Eurasian Wryneck, J. t. torquilla, come mainly from Europe and Russia. In Europe, most of the food items consist of ants, Lasius niger, L. alienus, L. emarginatus, L. flavus, Formica rufa, F. polyctena, F. fusca, F. cunicularia, F. rufibarbis, Myrmica lobicornis, M. sabuleti, M. scabrinodis, M. schencki, M. sulcinodis, M. rubra, Aphaenogaster subterranea, Leptothorax unifasciatus, Tetramorium caespitum, and Tapinoma erraticum (Cramp 1985; Bitz & Rohe 1993) , but other items are common in Russia: grasshoppers, aphids, beetles, craneflies, mayflies, and eggs of the Great Tit Parus major (Cramp 1985) . Bitz and Rohe (1993) also reported from Germany that species belonging to the genus Lasius are the most common food items for J. t. torquilla through their analysis of 22013 food balls (Nahrungsballen). In our study, the food items from J. t. japonica's scats and pellets consisted mostly of ants, and rarely included beetles or flies. Lasius flavus is contained as their food item for both J. t. japonica and J. t. torquilla. We also found that ant species belonging to the genera Lasius, Formica, and Myrmica are common food items for J. t. japonica, which is also the case with the European population. Our study of food habits supports a hypothesis of synonymy between J. t. japonica and J. t. torquilla. 
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